Juvenile hormone epoxide hydrolase. Photoaffinity labeling, purification, and characterization from tobacco hornworm eggs.
Juvenile hormone epoxide hydrolase (JHEH), which may play a pivotal role in regulating insect juvenile hormone (JH) titer along with JH esterase, was identified in tobacco hornworm (Manduca sexta) eggs by using photoaffinity analogs of JHs. The UV light-induced covalent labeling with [3H]epoxyhomofarnesyl diazoacetate, a JHII analog, revealed a membrane-associated 50-kDa protein that was selectively and specifically labeled. This 50-kDa protein was copurified 171-fold with the JHEH activity to homogeneity through DEAE-Sephacel, Mono Q, and hydroxylapatite columns, which led us to conclude that the labeled 50-kDa protein was a JHEH. The steady-state kinetics of the purified microsomal JHEH showed that it followed Michaelis-Menten kinetics with Km values of 0.61, 0.55, and 0.28 microM for JHI, II, and III, respectively, and that JHIII showed a significantly higher Vmax than JHI or JHII. JH acid was also converted to the corresponding diol at a rate 4-fold slower than the corresponding JH. Thus, the differences in the binding of substrate and the rate of turnover by JHEH were affected by the epoxyfarnesoate ester moiety of JH and the difference between the cis-11-methyl group of JHIII versus the cis-11-ethyl group of JHI and II. Purified JHEH showed optimal enzyme activity at pH 7.5-8.5. Interestingly, the presence of recombinant M. sexta JH binding protein (JHBP) dramatically decreased the degradation of JH by JHEH in vitro. Since the cytosolic JHBP in eggs closely resembles the hemolymph JHBP, we suggest that cytosolic JHBP may play a role in protecting JHs from JHEH in vivo. Furthermore, JHEH may play a significant role in the secondary metabolism of JH acid generated by JH esterase.